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Japan Patent Office is not responsible for any damages caused by the use of this translation. 
5 1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]How to measure a parameter of electronic system by referring to a series of data samples 
1 5 characterized by comprising the following. 

The first process in which a clock signal is reproduced from an input signal received from said electronic system. 
The second process in which digitize while sampling said reproduced clock signal, and a series of digital clock 
samples are generated. 

The third process in which process said digital clock sample in digital one about a local digital reference signal, 
20 and a digital baseband frequency inphase and a rectangular phase constituent are generated. 

The fourth process in which process said digital inphase and a rectangular phase constituent, and digital topology 
of said clock signal is extracted, and the fifth process in which process said digital topology and a parameter of 
said electronic system is determined. 

25 [Claim 2]A method according to claim 1 by which said third process was made to perform using digital signal 
down converter IC suitable for digital radio receiver art 

[Claim 3]Claim 1 which said fourth and fifth processes was made to perform in programmable single digital signal 
processor chips, or a method according to claim 2. 

[Claim 4]A method according to any one of claims 1 to 3 it was made to include the sixth process in which a 
30 network carries out frequency division of said reproduced clock signal in advance of said sampling further. 

[Claim 5]A method according to any one of claims 1 to 4 performed as measures a clock signal with which 
frequency from which a process of said frequency division differs while fixing frequency of said digital clock signal 
for a sampling was reproduced. 

[Claim 6]Processing of said digital clock sample for generating a baseband irr-phase component and a 
35 rectangular phase constituent divides said digital clock sample into at least two ingredients, A method according 
to any one of claims 1 to 5 including a process in which these are mixed with each reference signal taken out 
from said local digital reference signal. 

[Claim 7]A way according to any one of claims 1 to 6 said process of said baseband frequency inphase which 
takes out topology, and a rectangular phase constituent includes a process in which filter said inphase and a 
40 rectangular phase constituent further, and decimation is performed. 

[Claim 8]A way according to any one of claims 1 to 7 said process in which topology is extracted includes a 
process in which an arc tangent function is applied to said said inphase to which it is filtered and decimation is 
performed, and a rectangular phase constituent by digital signal processing. 

[Claim 9]A method according to any one of claims 1 to 8 by which said phase of said local digital reference signal 
45 was controlled as a part of loop by which the phase lock was carried out corresponding to said extracted digital 
topology. 

[Claim 10]A method according to claim 9 processed by clock jitter data in said fifth process when said extracted 
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digital topology filtered in digital one topology besides said loop by which the phase lock was carried out 

[Claim 1 1]Claim 9 in which it was made for said filtering to contain highpass digital filtering of said topology, or a 

method according to claim 1 0. 

[Claim 1 2]A method according to claim 1 1 by which said filtering adds to filtering within said loop by which the 
5 phase lock was carried out further, and it was made to include a low pass digital-filtering stage. 

[Claim 1 3]A method according to any one of claims 1 to 8 carried out as [ be / said local digital reference signal 
/ a synchronized signal supplied from the outside which is unrelated to said received signal ]. 
[Claim 1 4] A method according to claim 1 3 processed by clock time interval error data when said extracted digital 
topology filtered this topology. 

10 [Claim 15]A method according to claim 14 by which it was made for said filtering to contain low pass digital 
filtering of said topology. 

[Claim 16]Claim 14 processed so that said obtained time interval error data may take out WANDA data further, 
or a method according to claim 1 5. 

[Claim 17]A method given in either of the above-mentioned claims which were made to perform in hardware 
1 5 form which can be switched between a reference signal by which the phase lock was carried out according to 
desired measurement, and an independent reference signal. 

[Claim 18]A method according to any one of claims 1 to 17 used as pretreatment about compound 
measurement in which said method contains at least one of MTIE, MRTIE, TDEV and RMS which are defined by 
a standard [ for ITU ] one, and the Pk-Pk. 
20 [Claim 19]A method according to claim 18 by which derivation of said pretreatment and said compound 
measurement was made to perform within a single digital signal processor. 

[Claim 20]A device which is provided with a means constituted so that each process of a method by either claim 
1 thru/or claim 1 9 may be performed, and measures a parameter of electronic system with reference to a series 
of data samples. 

25 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
30 [0001] 

[Field of the Invention]This invention relates to the method and device which measure the parameter of 
electronic system. This invention is applicable to measurement of the timing fluctuation in a digital 
communication system. The jitter defined by the International Telecommunications Union (ITU-T) and a 
parameter like Wanda can measure with other related parameters. 
35 [0002] 

[Description of the Prior Art]The latest long distance communication network needs the advanced 
synchronization between network communication elements. The synchronization of the network communication 
element in the Synchronous Digital hierarchy (SDH) architecture is critical. However, the phase change in a 
reference clock frequency control synchronized network element produces an error in network various stages. 
40 Since a synchronization error influences greatly the performance and quality of service which are provided, it is 
the concerns in such a network. Therefore, it is most important that test equipment can model the 
synchronization error in such a network precisely and promptly. 

[0003]Two important measurement matters of the synchronization error in an SDH network are a jitter and 
Wanda. Although ITU-T recommendation G.810 has the special definition of what constitutes a jitter and Wanda, 
45 other natural definitions can be used. A jitter and Wanda are each short period of time and the prolonged 
change in the serious stage of the digital signal from those ideal positions. According to ITU-T G.810, a "short 
period of time" means the change in the frequency of not less than 10 Hz, and means the change in the 
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frequency which is less than 10 Hz "for a long period of time." 

[0004]Various measurement of everything but the synchronization error in a synchronous digital communication 
system is derived from a jitter and the Wanda measurement and the data of the addition in the network system 
under surveillance is provided. A jitter and WANDA data are applicable to evaluation of the performance of 
5 apparatus or a system with other parameters, and in order to diagnose the defect which will spoil customer 
service as generating, they are often used. 
[0005] 

[Problem(s) to be Solved by the Invention]The solution known until now in order to measure a jitter and Wanda 
is analog-like [ most ] in approach and execution. This has some faults including a hardware limit Use of analog 
1 0 apparatus [ most ] leads nonlinearity to measurement Various measurement over various protocol standards 
needs different hardware specification. 

[0006]The conventional solution included external hardware processing of the reproduced clock signal. As usual, 
since an external signal is conventionally measured using a well-known phase detector and tracking loop 
approach, the external phase detector has aligned the scale with the tracking-bands region which sets low 

1 5 frequency wave cutoff to the greatest jitter to measureit gets over in discrete hardware and then the jitter 
measured is sampled for processing. This is all hardware-oriented and is in the tendency which presents the 
drift problem relevant to low frequency analog processing. The inaccuracy by the error of hardware and signal 
aliasing by a low sampling frequency are produced. When hardware processing is a more intensive jitter, the 
problem relevant to low frequency analog processing is produced for setting out and a drift 

20 [0007]The example of the solution to such a problem is included in EP0849907 which is indicating the phase 
measuring method which digitizes the phase difference signal in the loop (it is also henceforth called PLU by 
which the analog phase lock was carried out and the device, both — application — pending in court — the EP 
patent application 1054522 — said — 1152562 is indicating the method of measuring a jitter like MT1E which 
uses a filter cascade, or TDEV, and a WANDA parameter, in order to promote processing of a jitter and WANDA 

25 data. Although these approaches have conformity with this invention, phase detection in an analog area is 
performed and the problem relevant to an analog / mixed signal approach will remain too. 
[0008] 

[Means for Solving the Problem]The purpose of this invention is to provide a method and a device which 
measure a synchronous variation in an input signal correctly about change covering a wide frequency range. 
30 [0009]Other purposes of this invention are to provide a method and a device which can perform both a jitter, 
and Wanda both [ one side or ] and which have been improved. 

[0010]this invention — the — one — the feature — setting — the following — a process — from — becoming 
— a series — data — a sample — being related — electronic system — a parameter — measuring — a 
method — providing — : — ( — a — ) — electronic system — from — having won popularity — an input signal 

35 — from — a clock signal — reproducing, (b) Digitize, while sampling a reproduced clock signal, and generate a 
series of digital clock samples, (c) Process a digital clock sample in digital one about a local digital reference 
signal, and it is a digital baseband frequency in-phase component (henceforth). And it also calls it I ingredient a 
rectangular phase constituent (it is also henceforth called a Q component) is generated, (d) digital I and a Q 
component are processed, and digital topology of said clock signal is extracted, and (e) digital topology is 

40 processed, and a parameter of electronic system is determined. 

[001 1]A process (c) can be performed for convenience and cheaply using digital signal down converter IC of a 
well-known type in digital radio receiver art 

[001 2] Although the process (d) and (e) can be performed in single programmable digital signal processor chips, 
hard-wired one of other or programmed logical composition may be used. A programmable component like a 
45 digital signal processor makes a programmable filter zone possible covering frequency of a wide range, for 
example. 

[0013]The network can carry out frequency division of said reproduced clock signal in advance of a sampling 
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process as a process (a1). 

[0014]Measuring said reproduced clock signal of different frequency, a frequency division process can be 
performed so that frequency of said reproduced clock signal for a sampling may be made small. It may fix or 
change of this frequency made small may be enabled. 
5 [0015]Processing of said digital clock sample in which a baseband in-phase component (I ingredient) and a 
rectangular phase constituent (Q component) are generated [ want / to make it ], It includes dividing said digital 
clock sample into at least two ingredients, and mixing these with each reference signal taken out from said local 
digital reference signal. 

[0016]Said processing of said baseband frequency I which takes out topology, and a Q component includes a 
1 0 process in which filter said I and a Q component further, and decimation is performed. 

[0017]Said process in which topology is extracted includes applying an arc tangent function to said said I to 
which rt is filtered and decimation is performed, and a Q component by digital signal processing. 
[0018]In one example of this invention, said phase of said local digital reference signal is controlled as a part of 
loop (PLL) by which the phase lock was carried out corresponding to said extracted digital topology. This loop 
1 5 by which the phase lock was carried out contains a low pass filter. 

[0019]Said extracted digital topology is processed by clock jitter data in a process (e) by filtering in digital one 
topology besides said loop by which the phase lock was carried out Here, the measurement filtering can contain 
highpass digital filtering of topology. This filtering is added to filtering in a loop by which the phase lock was 
carried out again, and includes a low pass digital filter stage. An obtained jitter to which it restored can be 
20 processed in order to take out data relevant to a synchronization of further others. 

[0020]In other examples of this invention, said local digital reference signal is a synchronized signal supplied from 
the outside which is unrelated to said received signal. This is suitable for measurement of a long period change 
like Wanda. 

[0021] Extracted digital topology is processed by filtering this topology to clock time interval error data. Here, the 
25 filtering can contain low pass digital filtering of topology. Obtained time interval error data can be processed so 
that data relevant to other synchronizations still like WANDA data may be taken out 

[0022]This method can be performed in hardware form which can be switched between a reference signal by 
which the phase lock was carried out according to desired measurement, and an independent reference signal. 
[0023]This method can be used as pretreatment of compound measurement containing MTIE, MRTIE, and 
30 TDEV which were defined by a standard [ for ITU ] one. 

[0024]It will be clear to the party concerned by reading explanation to the following specific examples with these 
advantages from which it reaches and other features are acquired by them. Although an example of this 
invention is only as an example, it is explained with reference to the following drawings. 
[0025] 

35 [Embodiment of the Invention] Drawing 1 is a block diagram of the test equipment for the jitter in a 
communication network, Wanda, or measurement of both them. Actually, the same device can take out various 
measurement from a system. For example, the International Telecommunications Union (ITU-T) has defined the 
specification of other measurement like MRTIE which gives information when performing a synchronization, or 
TDEV. By providing desired fundamental data using the present device, measurement of everything but these is 

40 promptly and efficiently calculable. 

[0026]In the composition of a graphic display, the Synchronous Digital hierarchy (SDH) signal 100 is led to the 
jitter line interface 105 by the optical fiber. This is provided with the converter 1 10 which changes an input light 
data signal into an electrical signal, and the clock reproduction part 1 1 5 which outputs the reproduced line clock 
Subsequently to the sampling block 1 20, the reproduced line clock is inputted. The block 1 20 is provided with 

45 the digital clock divider 125 and A/D converter 130. The divider 125 is applicable to network clock frequency 
which is different since a low frequency clock signal is outputted so that it may be stated further below. 
[0027]The digital phase detection (it is also henceforth called DPD) block 135 is provided with the mixed 
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connection 140, the filter part 145, and the complex value controlled oscillator (it is also henceforth called NCO) 
1 50. The reproduction clock signal digitized by A/D converter 1 30 is divided into the two signals 1 55 and 1 60, 
and is inputted into the mixer 140. The complex reference signal from NCO150 is also inputted into the mixer 
140. Subsequently to the fitter element 145, the complex output of mixer connection is inputted. Frequency 
5 conversion is performed by the mixer 140 and NCO150 so that the digitized input clock signal may be changed 
into baseband frequency. It will be understood that the term "complex" has made reference about a signal and 
a circuit provided with the in-phase component (I ingredient) known as the "real number" and an "imaginary 
number" ingredient and the rectangular phase constituent (Q component). 

[0028] After processing by DPD135, subsequently to the digital signal processor (DSP is called henceforth) 175, 
10 the acquired signal is inputted. DSP 175 processes phasing signal data and generates a result output in 180. It 
depends for a actual result output and the processing relevant to it on the special measurement composition 
specified by programming of DPD and DSP so that it may be explained below. 

[0029] According to the specified measurement composition, NC0 150 is controlled by either of the reference 
signals 190 supplied from the signal 185 generated from DSP175, or the outside. A device can be constituted 
1 5 for the jitter type measurement inputted so that the signal 1 85 taken out locally may form the loop by which the 
phase lock was carried out to DPD 135 from DSP 175. A device can be constituted for the WANDA type 
measurement inputted from the external reference signal source 1 90 suitable for a reference signal using as a 
Wanda standard clock source. Before these specific explanation of a composition option, a general operation of 
a device is explained below. 

20 [0030]The device in drawing 1 can receive a communication network signal as an input Probably, the typical 
example of such a signal is a signal by an SDH protocol like STM-1 6 or STM-64 defined by ITU-T. Of course, 
the device described is not limited only to these standards and may apply other frequency ranges. 
[0031 ]An input light signal is changed into an electrical signal and the reproduced clock by the jitter line 
interface 105 during an operation, and this reproduced clock signal includes the synchronization information 

25 related to a jitter, and other clock synchronization information. The digital clock divider 1 25 is divided into the 
low frequency which should digitize a clock Probably, this is 10 MHz usually sampled at speed of 65 MHz - 20 
MHz clocks. Use of a direct sampling in this stage brings about many advantages. Digital processing is still highly 
precise than the similar analog method and flexible, and enables easy manufacture by low cost simultaneously. 
[0032]This process in which the reproduced clock is digitized enables perfect implementation of the 

30 measurement in a digital field with that related synchronization information. This does not need external 
hardware processing of the reproduced clock in which the signal will be measured using the phase detector and 
the filter as usual. 

[0033]In a single integrated circuit the actual process of complex phase detection is performed in feasible 
DPD135. DPD135 performs complex phase detection by mixing the digitized division clock with the complex 

35 tracking signal from on-board NCO150. Complex NCO aligns with either the external reference signal 190 or the 
signal 1 85 taken out locally. While low pass filtering of the baseband outputs 1 65 and 1 70 of I and Q is earned 
out in the filter means 145, decimation is performed, and the raw phase complex output for inputting into 
DSP 175 is given. Performing phase detection in a digital field means that detection is performed in the 
frequency high enough which secured the sampling frequency which exceeds the Nyquist rate of the signal 

40 measured enough. Use of digital mixing in this stage provides true linearity. Use of a low pass and a decimation 
filter performs sufficient removal of the alias video signal produced by decimation, and removal of an 
unnecessary mixture. 

[0034]DSP155 processes the raw topology acquired from DPD135. The processing process given to setting out 
and topology of the element of DSP155 becomes settled with the type of required measurement Drawing 2 
45 shows in detail the composition used for jitter measurement and drawing 3 shows the details for Wanda. Single 
DSP which can be constituted actual at least for these types of both measurement exists. 
[0035] Drawing 2 shows the composition of the device of drawing 1 for using for the jitter measurement which 
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shows the details of the mechanism for phase detection and measurement - digitized while the signal which 
undergoes an inspection is inputted and the reproduced clock signal is changed into an electrical signal, as 
mentioned above [0036]It is reproduced and the digitized clock signal 200 is inputted into DPD135 which 
operates as each functional block mentioned above. The outputted raw complex phasing signal 205 is inputted 
5 into DSP155. In this case, DSP has the processor elements 225 as a result of the phase reconstruction 
element 210, the loop (PLL) 21 5 by which the digital phase lock was carried out and the measurement filtering 
stage 220. 

[0037]DPD135 mixes digitized IF clock with the complex tracking signal from NCO150, and performs complex 
phase detection. NCO on DPD135 is aligning with DSP155 by digital PLL215 in this case. This forms a required 
10 tracking loop to jitter measurement The baseband outputs 165 and 1 70 of I and Q give the raw phase complex 
output 205 for decimation being performed and inputting into DSP155 while low pass filtering is carried out in 
the element 145 DPD135. 

[0038]The complex sample 205 of I and Q to which decimation was performed while low pass filtering was 
carried out is reconstructed by the phasing signal within the phase reconstruction element 210. It is 
15 reconstructed and the outputted phasing signal is led to both digital PLL215 for controlling NCO150, and the 
measurement filtering stage 220. The measurement filtering stage changes a digital phasing signal into a jitter 
output using a standard inverse tangent digrtal-signal-processing routine or look-up table. 

[0039]Subsequently the acquired jitter signal is filtered as the demodulation signal 205, or is led to the result 
processor 225. A result processor calculates a jitter signal by firtering it further, and performs measurement like 

20 RMS or Pk-Pk to derive. 

[0040] Drawing 3 shows the example for which rt was suitable for Wanda's measurement As mentioned above, it 
is reproduced and the digitized clock signal 200 is inputted into DPD135. The outputted raw phasing signal 205 
is inputted into DSP 155. In this case, DSP 155 is provided with the processor 315 as a result of the phase 
reconstruction element 210 mentioned above and the low pass filter 300. 

25 [0041]DPD135 performs complex phase detection by mixing digitized IF clock with the complex signal set as the 
same signal taken out from the reference signal 1 70. The reference signal 1 70 is used in order to carry out 
clock excitation of IF sampler and DPD135. The baseband outputs 165 and 170 of I and Q give the raw phase 
complex output 205 for decimation being performed and transmitting to DSP 155 while low pass filtering is 
carried out in the element 145 DPD135. 

30 [0042]The complex sample 205 of I and Q to which decimation was performed while being filtered is 
reconstructed by the phasing signal within the phase reconstruction element 210. The measurement firtering 
stage changes a digital phasing signal sample into a time interval error (rt is also henceforth called TIE) using a 
standard inverse tangent digrtal-signal-processing routine or look-up table. Subsequently low pass filtering of 
the high-speed TIE sample is carried out if needed. ITU-T G.823 need the first low pass firter of either 10 Hz or 

35 100 Hz. 

[0043]The obtained TIE sample is outputted as the raw TIE output data 310, or is further processed in the 
result processor 315, and can perform measurement originating in MTIE, MRTIE, or TIE like TDEV. 
[0044]The reference signal 1 90 used for the Wanda measurement can be taken out from the reference clock of 
the exterior where accuracy suitable for the Wanda measurement is suitable so that it may be set by ITU-T. 

40 [0045]The DPD block 135 in both a jitter and the Wanda measurement composition can be embodied in 
hardware in many ways. For example, it could perform using semi custom-made ASIC. Or execution is possible 
by the single integrated circuit chip of flexibility like Analog Devices AD6620 or Intersil HSP501214B. Thus, the 
device accumulated highly has incorporated all the elements required for NC0 150, a firter, 145 steps of 
decimation, etc. These devices are marketed, for example, are generally used like the digital signal down 

45 converter in digital radio application. 

[0046] Use of such an accumulation solution gives an advantage in the form of a programmable parameter easily, 
and strengthens the flexibility of a device. Use of DSP for performing processing of digital phase data also gives 
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flexibility, and makes the range of a different filtering zone possible. Such flexibility is an important element when 
the target platforms on which a test must be performed probably differ each time. The standard which has 
defined such a parameter may change again. In the solution which performs further Hardware approach, such 
flexibility and applicability will not be what can fully be attained in the system overemphasized especially on 
5 analog approach. 

[0047]The device and method of obtaining a jitter and the Wanda measurement can be combined and extended 
to other methods and devices using raw input data above ail for measurement of a parameter like MTE, MRTIE, 
or TDEV. For example, both the method described here and the device could be used in order to give TIE or 
other data samples to the device of the EP patent application 1054522 and 1 152562 which is pending in court 
10 [0048]To the engineer concerned, various corrections to this invention will become clear from the above 
explanation and an attached drawing. Therefore, this invention shall be restricted by only the attached claim. 
However, in view of the extensive application possibility of this invention, some embodiments of this invention 
are illustrated below. 

[0049](Embodiment 1 ) In the method of measuring the parameter of electronic system by referring to a series 
1 5 of data samples, (a) Reproduce a clock signal from the input signal received from said electronic system, (b) 
Digitize, while sampling said reproduced clock signal, and generate a series of digital clock samples, (c) Process 
said digital clock sample in digital one about a local digital reference signal, and generate digital baseband 
frequency inphase (I) and a quadrature-phase (Q) ingredient (d) A method which processes said digital one I 
and a Q component and extracts the digital phase information on said clock signal, and processes the (e) 
20 aforementioned digital phase information, and determined the parameter of said electronic system. 

[0050](Embodiment 2) a method given in the embodiment 1 in which said process (c) was made to perform 
using digital signal down converter IC of a type suitable for digital radio receiver art 

[0051](Embodiment 3) A method given in the embodiment 1 or the embodiment 2 in which said process (d) and 
(e) was made to perform in single programmable digital signal processor chips. 
25 [0052](Embodiment 4) A method given in either [ It was made for a network to include the process (a1) in which 
frequency division of said reproduced clock signal is further carried out in advance of said sampling ] the 
embodiment 1 - the embodiment 3. 

[0053](Embodiment 5) A method given in either [ which is performed as measures the clock signal with which 
the frequency from which said frequency division process differs while fixing the frequency of said digital clock 

30 signal for a sampling was reproduced ] the embodiment 1 - the embodiment 4. 

[0054](Embodiment 6) Processing of said digital clock sample for producing baseband inphase (I) and a 
quadrature-phase (Q) ingredient A method given in either of the above-mentioned embodiments it was made 
to include dividing said digital clock sample into at least two ingredients, and mixing these with each reference 
signal taken out from said local digital reference signal. 

35 [0055](Embodiment 7) the above-mentioned operative condition it was made to include the process in which 
said processing of said baseband frequency I which takes out topology, and a Q component filtered and acts as 
a deci mate of said I and the Q component further — a method given in either [ like ]. 

[0056](Embodiment 8) the above-mentioned operative condition in which it was made for said process in which 
topology is extracted to include applying an inverse tangent function to said said I which filtered and acts as a 
40 deci mate, and a Q component by digital signal processing — a method given in either [ like ]. 

[0057](Embodiment 9) the above-mentioned operative condition by which said phase of said local digital 
reference signal was controlled as a part of loop (PLL) by which the phase lock was carried out corresponding 
to said extracted digital phase information — a method given in either [ like ]. 

[0058](Embodiment 10) A method given in the embodiment 9 processed by clock jitter data in the process (e) 
45 when said extracted digital phase information filtered in digital one the topology besides said loop by which the 
phase lock was carried out 

[0059](Embodiment 1 1 ) A method given in the embodiment 9 or the embodiment 1 0 in which it was made for 
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said filtering to contain the highpass digital filtering of said topology. 

[0060](Embodiment 12) A method given in the embodiment 1 1 in which said filtering adds to filtering within said 
loop by which the phase lock was carried out further, and it was made to include a low pass digital filtering stage. 
[0061](Embodiment 13) It is a method given in either the embodiment 1 - the embodiment 8 having made rt said 
5 local digital reference signal be a synchronized signal which has sauce in the exterior which is unrelated to said 
received signal. 

[0062](Embodiment 1 4) A method given in the embodiment 1 3 processed by clock time interval error (TIE) data 
when said extracted digital phase information filtered this topology. 

[0063](Embodiment 15) A method given in the embodiment 14 in which it was made for said filtering to contain 
1 0 the low pass digital filtering of said topology. 

[0064](Embodiment 1 6) A method given in the embodiment 1 4 or the embodiment 1 5 processed so that said 
obtained time interval error data may take out WANDA data further. 

[0065](Embodiment 1 7) the above-mentioned operative condition which was made to perform in the form of the 
hardware which can be switched between the reference signal by which the phase lock was carried out 
1 5 according to required measurement and the independent reference signal — a method given in either [ like ]. 

[0066](Embodiment 18) the above-mentioned operative condition used as pretreatmerrt about the compound 
measurement in which said method contains at least one of MTIE, MRTIE, TDEV and RMS which were defined 
by a standard [ for TTU ] one, and the Pk~Pk — a method given in either [ like ]. 

[0067](Embodiment 19) A method given in the embodiment 18 which was made to perform within the digital 
20 signal processor with single derivation of said pretreatmerrt and said compound measurement 

[0068](Embodiment 20) A device which is provided with the means constituted so that each process of a 
method may be performed according to either the embodiment 1 - the embodiment 1 9, and measures the 
parameter of electronic system with reference to a series of data samples. 

25 — - — — — ■ ■— — — — — . — __ — 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram of the device for the jitter by this invention, and the Wanda measurement 
30 [Drawing 2] It is a functional block diagram of the device shown in drawing 1 when measuring a jitter. 
[Drawing 3] It is a functional block diagram of the device shown in drawing 1 when measuring Wanda. 
[Description of Notations] 
With [ a claim ] no applicable numerals 

35 „___„„^ — . . — — ~~ 
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H04L 7/00 
[Fl] 

G01R 29/02 L 

H04B 17/00 M 
5 H04L 7/00 F 

H04L 7/00 H 
[Written amendment] 

[Filing date]March 3, Heisei 17 (2005.3.3) 

[Amendment 1] 
1 0 [Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Change 

[The contents of amendment] 

[Claim(s)] 
15 [Claim 1] 

How to measure a parameter of electronic system by referring to a series of data samples characterized by 
comprising the following. 

The first process in which a clock signal is reproduced from an input signal received from said electronic system. 

The second process in which digitize while sampling said reproduced clock signal, and a series of digital clock 
20 samples are generated. 

The third process in which process said digital clock sample in digital one about a local digital reference signal, 

and a digital baseband frequency inphase and a rectangular phase constituent are generated. 

The fourth process in which process said digital inphase and a rectangular phase constituent, and digital 

topology of said clock signal is extracted, and the fifth process in which process said digital topology and a 
25 parameter of said electronic system is determined. 

[Claim 2] 

A method according to claim 1 it was made to include the sixth process in which a network carries out 
frequency division of said reproduced clock signal in advance of said sampling further. 
[Claim 3] 

30 A method according to claim 1 or 2 performed as measures a clock signal with which frequency from which a 
process of said frequency division differs while fixing frequency of said digital clock signal for a sampling was 
reproduced. 
[Claim 4] 

Processing of said digital clock sample for generating a baseband in-phase component and a rectangular phase 
35 constituent divides said digital clock sample into at least two ingredients, A method according to any one of 
claims 1 to 3 including a process in which these are mixed with each reference signal taken out from said local 
digital reference signal. 
[Claim 5] 

A way according to any one of claims 1 to 4 said process of said baseband frequency inphase which takes out 
40 topology, and a rectangular phase constituent includes a process in which filter said inphase and a rectangular 
phase constituent further, and decimation is performed. 
[Claim 6] 

A way according to any one of claims 1 to 5 said process in which topology is extracted includes a process in 
which an arc tangent function is applied to said said inphase to which it is filtered and decimation is performed, 
45 and a rectangular phase constituent by digital signal processing. 
[Claim 7] 

A method according to any one of claims 1 to 6 carried out as [ be / said local digital reference signal / a 
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synchronized signal supplied from the outside which is unrelated to said received signal ]. 
[Claim 8] 

A method according to claim 7 processed by clock time interval error data when said extracted digital topology 
filtered this topology . 
5 [Claim 9] 

A method according to claim 8 processed so that said obtained time interval error data may take out WANDA 
data further. 
[Claim 10] 

A method according to any one of claims 1 to 9 which was made to perform in hardware form which can be 
10 switched between a reference signal by which the phase lock was carried out according to desired 
measurement, and an independent reference signal. 
[Claim 11] 

A device which is provided with a means constituted so that each process of a method by either claim 1 
thru/or claim 10 may be performed, and measures a parameter of electronic system with reference to a series 
15 of data samples. 



[Translation done.] 
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